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DETAILED ACTION 

1 . The text of those sections of Title 35, U.S. Code not included in this action can be 
found in a prior Office action. 

Response to Amendment 

2. This communication is responsive to the applicant's amendment filed on 
02/14/2008. The applicant amended claims 1, 7 and 13 (see the amendment: pages 2-5). 

The examiner withdraw the previous claim rejection under 35 USC 1 12 1st, 
because the applicant amended the corresponding claims. However, the newly amended 
claim introduced new issue/matter, so that the claims are still rejected under new ground 
rejection (see below). 

Response to Arguments 

3. Applicant's arguments filed on 02/14/2008 with respect to the claim rejection, 
have been fully considered but are moot in view of the new ground(s) of rejection, since 
the newly amended claims introduce new issue (or new matter) that change the claim 
scope (see below). 

Regarding the previous disclosure objection, the applicant refused the examiner's 
requirement to provide related prior art information (Fukunaga), because the applicant 
believes that the Fukunaga is well known background material and is not material to the 
patentability of the instantly claimed invention (Remarks: page 8, paragraph 1). It should 
be pointed out that the detailed description in the specification, such as content on page 7, 
lines 13-15, and the claimed limitation, such as LDA, are the related the contribution of 
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Fukunaga. Therefore, the applicant's statements regarding this issue will be record and 
treated as part of the prior art disclosure. 

In response to applicant's arguments regarding the rejection of claim 18 under 35 
USC 1 12 2 nd (see Remarks: page 10, paragraph 2), the examiner respectfully sustains the 
rejection, because even though the arguments provide commonly understood definitions 
of the variables, the variables in the claim are still, in fact, undefined (i.e. indefinite). 

It is also noted that the previous cited the references are still applicable to the 
newly amended claims for the prior art rejection. 

In response to the applicant's arguments based on the newly amended claims (see 
Remarks: page 11, paragraph 3 to page 13, paragraph 2), it is noted that Watanabe 
teaches well know technique using 'conventional feature extraction', 'which transforms 
an inputted signal pattern' in 'one feature space' that 'is given commonly to all the 
classes' (col. 2, lines 4-10); and Decell discloses 'performing the transformation y=Bx' 
such that 'n-dimensional classification problem transformed into a k-dimensional 
problem' and 'the minimal probability of misclassification resulting from applying a 
maximum likelihood classification procedure' (page 3B-1, section 1 Introduction); 
defining 'the average divergence for m classes' and 'B-average divergence' (D B ) 
(corresponding to the objective function) 'to maximize D B ' by using 'transformation 
y=Bx' (wherein B is k x n matrix, i.e. n~k dimensions, read on over all dimensions) for 
'all distinct class pairs' (page 3B-2, paragraphs 2-4; page 3B-5, lines 15-24, including 
equations regarding D B and S;), and 'analytically computing a bound on the probability of 
misclassification, computed in range space of the matrix B' and 'considering a distinct 
linear discriminate function' (corresponding to LDA) (page 3B-9, paragraph 4), wherein 



Application/Control Number: 09/699,894 Page 4 

Art Unit: 2626 

Decell's disclosure inherently include one feature space transformation for all classes, as 
argued. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine teachings of Watanabe and Decell by using 
conventional feature transformation in one feature space for all classes and maximizing 
b-average divergence (Db) using matrix B for all distinct class pairs for the classification, 
for the purpose (motivation) of providing minimal probability of misclassification and/or 
reducing classification time (Decell: page 3B-1, introduction). 

Claim Rejections - 35 USC §101 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 1, 4-7, 10-14 and 17-18 are rejected under 35 U.S.C. 101 because the 
claimed invention is directed to non- statutory subject matter. 

Regarding claim 1, it claims "a method", which appears, in the surface, to fall 
within statutory classes (i.e. a process). However, by reviewing the body of the claimed 
language, the terms "pattern", "feature", "classes" and "classifier", "matrices (or matrix)" 
can be interpreted as pure data in a broad sense, so that the claim, as whole, is 
substantially drawn to or reasonably interpreted as manipulating pure (abstract) data or 
algorithm, which falls within 35 USC 101 Judicial Exceptions, i.e. abstract idea. Further, 
since the claim, as whole, only involves or manipulates pure (abstract) data or algorithm 
and the results is in the same or similar abstract nature, it lacks to produce a useful, 
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tangible, and concrete result in a practical application. Therefore, the claim, as whole, 
is directed to non- statutory subject matter. 

Regarding claim 7, it claims "an apparatus", which appears, in the surface, to fall 
within statutory classes (i.e. a machine). However, by reviewing the body of the claimed 
language, the terms "pattern", "feature", "classes" and "classifier", "matrices (or matrix)" 
can be interpreted as pure data in a broad sense, so that the claim, as whole, is 
substantially drawn to or reasonably interpreted as manipulating pure (abstract) data or 
algorithm, which falls within 35 USC 101 Judicial Exceptions, i.e. abstract idea. Further, 
since the claim, as whole, only involves or manipulates pure (abstract) data or algorithm 
and the results is in the same or similar abstract nature, it lacks to produce a useful, 
tangible, and concrete result in a practical application. Therefore, the claim, as whole, 
is directed to non- statutory subject matter. 

Regarding claim 13, it claims "a program storage device", which appears, in the 
surface, to fall within statutory classes (i.e. a machine). However, by reviewing the body 
of the claimed language, the terms "pattern", "feature", "classes" and "classifier", 
"matrices (or matrix)" can be interpreted as pure data in a broad sense, so that the claim, 
as whole, is substantially drawn to or reasonably interpreted as manipulating pure 
(abstract) data or algorithm, which falls within 35 USC 101 Judicial Exceptions, i.e. 
abstract idea. Further, since the claim, as whole, only involves or manipulates pure 
(abstract) data or algorithm and the results is in the same or similar abstract nature, it 
lacks to produce a useful, tangible, and concrete result in a practical application. 
Therefore, the claim, as whole, is directed to non- statutory subject matter. 
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Regarding claims 4-6, 10-12, 14 and 17-18, the rejection is based on the same 
reason described for claim 1 and 7, because the dependent claims include the same or 
similar problematic limitations as their respective parent claims. 

5. To expedite a complete examination of the instant application the claims rejection 
under 35 U.S. C 101 (nonstatutory) above are further rejected as set forth below in 
anticipation of applicant amending these claims to place them within the four statutory 
categories of invention. 

Claim Rejections - 35 USC § 112 

6. Claims 1, 4-7, 10-14 and 17-18 are rejected under 35 U.S.C. 1 12, first paragraph, 
as failing to comply with the written description requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

Regarding claims 1, 7 and 13, the limitation "wherein the optimizing is carried 
out in an unconstrained manner over all possible matrices", introduces new subject 
matter, because the limitation is not specifically described in the original specification. It 
is noted that the referenced contents in the specification (page 15) provided by the 
applicant (see Remarks: page 12) do not fully support the newly amended limitation. 

Regarding claims 4-6, 10-12, 14 and 17-18, the rejection is based on the same 
reason described for claims 1 and 7, because the dependent claims include the same 
problematic limitations as their parent claims. 
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7. Claims 1, 4-7, 10-14 and 17-18 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Regarding claims 1, 7 and 13, the newly added limitation of "wherein the 
optimizing is carried out in an unconstrained manner over all possible matrices" conflicts 
with another newly added limitation of "wherein the objective function is initialized with 
an LDA matrix" that constrains a matrix (one of all possible matrices) being LDA, so that 
the claim is indefinite. Further, it is noted that the argued statements (see Remarks: page 
12, paragraph 3 to page 13, paragraph 1) show the conflicted limitations and support the 
examiner's above rejection. 

Regarding claims 4-6, 10-12, 14 and 17-18, the rejection is based on the same 
reason described for claims 1 and 7, because the dependent claims include the same 
problematic limitations as their parent claims. 

In addition, regarding claim 18, none of the variables in the claimed equation is 
defined so that the variables themselves and the equation are indefinite. It is noted that 
the claim is interpreted in light of the specification, but not read into the specification. It 
is also noted that, even though the arguments provides commonly understood definitions 
of the variables (see Remarks: page 10, paragraph 2), the variables in the claim are still, 
in fact, undefined, so that the corresponding limitation is indefinite. 
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Claim Rejections - 35 USC §103 

8. Claims 1, 4-7, 10-14 and 17-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Watanabe et al. (US 5,754,681 A) hereinafter referenced as Watanabe 
in view of Decell et al. (IDS: "An iterative approach to the feature selection problem, 
Machine Processing of remote sensing data, 1972) hereinafter referenced as Decell. 

As per claim 1, as best understood in view of the rejection under 35 U.S.C. 1 12 
1 st and 2 nd (see above), Watanabe discloses 'signal pattern recognition comprising 
parameter training controller for training feature conversion parameters and discriminant 
functions' (title), comprising: 

"inputting a pattern" (Fig. 1, 200; Fig. 2, 'inputted signal pattern'); 

"transforming the input pattern to provide a set of at least one feature for a 
classifier which classifies into classes, [wherein there is only one feature space transform 
for all classes]" (Fig. 2; col. 1, lines 30-42, 'transform an inputted signal pattern. . .into a 
feature value, or a low-demission information (one feature space transform) representing 
a class'); 

"minimizing the probability of subsequent misclassification of at least one feature 
in the classifier" (col. 18 lines 9-24, Fig. 7 steps 4-5, col. 23 lines 50-59 and col. 24 lines 
15-30); comprising: 

"developing an objective function, [wherein said objective function 
maximizes an average pairwise divergence]", (col. 18 lines 59-68); and 

"optimizing the objective function through gradient descent, [wherein all 
dimension of a matrix are optimizing the objective function, wherein the 
optimizing is carried out in an unconstrained manner over all possible matrices; 
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and wherein the objective function is initialized with an LDA matrix]", (col. 19 
lines 1-10, 'gradient method such as a steepest descent method in a batch 
processing'). 

It is noted that Watanabe focuses his transformation in a plurality of feature 
spaces (not one feature space), and does not expressly disclose "said objective function 
maximizes an average pairwise divergence" and "wherein all dimension of a matrix are 
optimizing the objective function, wherein the optimizing is carried out in an 
unconstrained manner over all possible matrices; and wherein the objective function is 
initialized with an LDA matrix". However, Watanabe teaches well known technique 
using 'conventional feature extraction', 'which transforms an inputted signal pattern' in 
'one feature space' that 'is given commonly to all the classes' (col. 2, lines 4-10). 
Further, the feature of maximizing an average pairwise divergence and optimizing the 
objection function was well known in the art as evidenced by Decell who discloses 'an 
iterative approach to the feature section problem' (title) providing 'the b-average 
divergence for m-distinct classes' (abstract), comprising 'performing the transformation 
y=Bx' such that 'n-dimensional classification problem transformed into a k-dimensional 
problem' and 'the minimal probability of misclassification resulting from applying a 
maximum likelihood classification procedure' (page 3B-1, section 1 Introduction); 
defining 'the average divergence for m classes' and 'B-average divergence' (D B ) 
(corresponding to the objective function) 'to maximize D B ' by using 'transformation 
y=Bx' (wherein B is k x n matrix, i.e. n~k dimensions, read on over all dimensions) for 
'all distinct class pairs' (interpreted as average pairwise divergence) (page 3B-2, 
paragraphs 2-4; page 3B-5, lines 15-24, including equations regarding D B and S;), and 
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'analytically computing a bound on the probability of misclassification, computed in 
range space of the matrix B' and 'considering a distinct linear discriminate function' 
(corresponding to LDA) (page 3B-9, paragraph 4), which can be broadly read on the 
claimed limitations. In addition, it is noted that Decell's disclosure necessarily and/or 
inherently satisfied the limitation of "one feature space transformation for all classes" as 
claimed. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine teachings of Watanabe and Decell by using 
conventional feature transformation in one feature space for all classes and maximizing 
b-average divergence (Db) using matrix B for all distinct class pairs for the classification, 
for the purpose (motivation) of providing minimal probability of misclassification and/or 
reducing classification time (Decell: page 3B-1, introduction). 

As per claim 4 (depending on claim 1), Watanabe in view of Decell further 
discloses "querying whether the optimized objective function converges" (Watanabe: col. 
21 lines 18-21; Decell: page 3B-9, last paragraph of the section 3 Numerical Results and 
Fig. 1). 

As per claim 5 (depending on claim 4), Watanabe in view of Decell further 
discloses "repeating an optimizing step if the optimized objective function does not 
converge" (Watanabe: col. 24 line 22; Decell: page 3B-5, last line and title). 

As per claim 6 (depending on claim 1), Watanabe in view of Decell further 
discloses "pattern recognition is speech recognition" (Watanabe: col. 1, lines 10-15). 

As per claim 7, it recites an apparatus. The rejection is based on the same reason 
described for claim 1 , because the claim recites the same or similar limitations as claim 1 . 
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As per claims 10-12 (depending on claim 7), the rejection is based on the same 
reason described for claims 4-6, because the claims recite the same or similar limitations 
as claims 4-6 respectively. 

As per claim 13, it recites a program storage device. The rejection is based on the 
same reason described for claim 1 , because the claim recites the same or similar 
limitations as claim 1 . 

As per claim 14 (depending on claim 1), Watanabe in view of Decell further 
discloses "wherein said objection function is an average pairwise divergence related to 
the probability of is classification of the projected space based on classes having uniform 
prior probabilities" (Watanabe: col. 18 lines 7-35 and 54-67; Decell: page 3B-2 and 3B-5, 
wherein "average divergence" and the term "c=2/m(m-l)" imply m classes having 
uniform prior probabilities). 

As per claim 17 (depending on claim 1), Watanabe in view of Decell further 
discloses "said objection function comprises means, covariance, and prior probabilities" 
(Watanabe: (col. 16 lines 32-45 and 63-67; Decell: page 3B-2 and 3B-5, equations 
regarding D B and S; ). 

As per claim 18 (depending on claim 1), Watanabe in view of Decell further 
discloses "said objection function comprises means, covariance, and prior probabilities 
(Decell: page 3B-2 and 3B-5, equations regarding D B and S; ). 

Conclusion 

9. Please address mail to be delivered by the United States Postal Service (USPS) as 
follows: 

Mail Stop 
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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
or faxed to: 571-273-8300, (for formal communications intended for entry) 
Or: 571-273-8300, (for informal or draft communications, and please label 
"PROPOSED" or "DRAFT") 
If no Mail Stop is indicated below, the line beginning Mail Stop should be omitted 
from the address. 

Effective January 14, 2005, except correspondence for Maintenance Fee 
payments, Deposit Account Replenishments (see 1.25(c)(4)), and Licensing and Review 
(see 37 CFR 5.1(c) and 5.2(c)), please address correspondence to be delivered by other 
delivery services (Federal Express (Fed Ex), UPS, DHL, Laser, Action, Purolater, etc.) as 
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U.S. Patent and Trademark Office 
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Any inquiry concerning this communication or earlier communications from the 
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examiner can normally be reached on M-TH:9:00- 17:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richemond Dorvil can be reached on (571)-272-7602. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner, Art Unit 2626 



